Switching on and off transgene expression within lactotrophic cells in the anterior pituitary gland in vivo.
To further develop our understanding of anterior pituitary (AP) function and to aid the development of gene therapy strategies for the treatment of pituitary diseases, adenovirus (Ad)-mediated gene transfer to the AP gland will be a useful tool. Although successful widespread gene transfer within the AP has been achieved using first generation Ads the ability to control transgene expression would be very beneficial when studying AP regulatory functions and delivering a potentially therapeutic gene into the AP gland. A dual adenoviral vector system encoding for cell type-specific and regulatable transcription units was developed to achieve transcriptionally targeted transgenesis within specific cell populations in the adult AP gland. To achieve regulatable transgene expression within predetermined AP cells, the tetracycline-responsive transcriptional elements have been engineered to be under the control of human, lactotroph-specific PRL (hPRL) promoter elements within a dual adenoviral vector system. The inducibility, cell type specificity, and levels of transgene expression were characterized in vitro and in vivo and compared with the strong ubiquitous beta-actin/human cytomegalovirus (CAG) promoter. Inducible expression of the marker gene beta-galactosidase under the control of the hPRL promoter was restricted to lactotrophic tumor cell lines and lactotrophic cells within primary AP cultures. Lactotroph cell type specificity and inducible transgene expression were also observed within the AP gland in vivo, and this could be switched on or off. Administration of doxycycline abrogated transgene expression both in vitro and in vivo. Our results also provide evidence that an excess of trans-activator is needed to achieve maximal transgene expression. Our data indicate that combined transcriptional and inducible transgenesis can be achieved using adenoviral vectors that allow spatial and temporal restriction of transgene expression within the adult AP gland in vivo.